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Abstract of the contribution: Proposes SGSN to cache UE radio capability in a similar way to MME procedures to avoid transmitting large UE radio capability IEs in every idle to connected transition.
Introduction

Signalling of idle to connected transition is thought as the major overhead and hence major optimization target of user plane small data transmission. 

UE radio capability is transmitted in air interface in every UMTS idle to connected transition. However, in LTE, UE radio capability is transmitted in LTE air interface only when MME does not have available the UE radio capability (i.e. when it has not cached it). The same UE radio capability caching mechanism can be extended to UMTS.
UE radio capability includes UE UTRAN capability, UE E-UTRAN capability and UE GERAN capability. After extending the UE radio capability at each release, the UE radio capability has become very big, up to more than 1200 bytes [1]. Avoiding/minimizing UE radio capability transmission significantly saves air interface signalling traffic.

Reference

[1] R2-125159
Response LS on reporting the UE E-UTRAN Capabilities for rSRVCC from GERAN to E-UTRAN
Proposal

It is proposed to add the solution described below to the TR 23.887 for further study and evaluation.
5.1.1.3
Solutions
5.1.1.3.X
Solution: UE Radio Capability Caching in SGSN 
5.1.1.3.X.1
General 

The UE radio capability is transmitted over the air interface in every UMTS idle to connected transition in RRC Connection Setup Complete message including following IEs.
	UE radio access capability
	
	UE radio access capability 10.3.3.42 of 25.331
	UE UTRAN Capability

	UE radio access capability extension
	
	UE radio access capability extension 10.3.3.42a of 25.331
	

	Other information elements
	
	
	

	UE system specific capability
	1 to <maxInterSysMessages>
	
	Radio capability of GERAN and E-UTRAN

	>Inter-RAT UE radio access capability 
	
	Inter-RAT UE radio access capability 10.3.8.7 of 25.331
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UE radio capability has been very large, up to more than 1200 bytes. It is possible to cache UE radio capability in SGSN similar to LTE does to avoid transmitting it in every RRC Connection Setup Complete message.
5.1.1.3.X.2
Procedure Flow
1. UE in idle mode initiates random access procedure when it need to enter connected mode
2. UE sends RRC Connection Request to RNC

3. RNC replies with RRC Connection Setup including an indicator indicating UE radio capability caching is supported
4. UE omits UE radio capability in RRC Connection Setup Complete message

5. UE sends Initial Direct Transfer with NAS PDU to RNC
6. RNC sends Initial UE Message with NAS PDU to SGSN

7. SGSN sends Common ID to RNC with cached UE radio capability. 
8. Message 8-11 is skipped if UE radio capability is included in message 7. Otherwise, RNC sends UE Capability Enquiry message to UE requesting UE to report UE radio capability
9. UE reports its radio capability in UE Capability Information
10. RNC confirms the UE radio capability by UE Capability Information Confirmation

11. RNC upload the UE radio capability to SGSN

5.1.1.3.X.4
Solution evaluation
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4. RRC Connection Setup Complete 


(START_PS, UE radio access capability, inter-RAT capability) 





6. Initial UE Message (NAS PDU)





7. Common ID (UE Radio Capability)





5. Initial Direct Transfer





8. UE Capability Enquiry





9. UE Capability Information





11. UE Capability Upload





Messages 8-11 are performed only if UE Radio capability is not included in message 7





3. RRC Connection Setup
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